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CITY OF ERLANGER
SOLICITATION FOR SEALED BIDS
AND PROPOSALS

The City of Erlanger, 505 Commonwealth Avenue, Erlanger, KY, 41018, hereby solicits
and advertises for bids for the PUBLIC WORKS FACILITIES DESIGN/BUILD PROJECT
as described and specified in the bid packet entitled City of Erlanger Public Works
Facilities Design/Build Project Bid, copies of which are available at the office of the
Erlanger City Clerk, 505 Commonwealth Avenue, Erlanger, KY 41018.

All bids and proposals in response to this advertisement and solicitation must be
received by the Erlanger City Clerk on or before 10:00 a.m. on January 24, 2023, on a
form provided by the Erlanger City Clerk and completed according to the Bid
Instructions provided thereby, including all required attachments; and enclosed within a
sealed envelope, with the words “City of Erlanger Public Works Facilities Design/Build
Project Bid” written, typed or otherwise indicated on the outside of the envelope. Any
bids received after 10:00 a.m. on January 24, 2023 will not be considered.

The City of Erlanger reserves the right to not only reject any and all bids and proposals
submitted in response to this advertisement and solicitation, for any reason or no
reason; but especially those that are not in conformity with either the bid instructions or
the specifications provided by the City, but also to accept bids and proposals submitted
in response to this advertisement and solicitation that do not conform to those bid
instructions and specifications.



CITY OF ERLANGER
PUBLIC WORKS FACILITIES DESIGN/BUILD PROJECT
INSTRUCTIONS TO BIDDERS

Read the City of Erlanger Public Works Facilities Design/Build Project Bid Form,
Agreement, and Specification attached hereto and made a part hereof by
reference. They describe the specifications and contractual provisions related to
your proposal. Any changes in those specifications or contractual provisions may
invalidate any bid or proposal that includes those changes.

Complete the Bid Form attached hereto and made a part hereof by reference by
providing the following information in the blanks for it:

2.1 The amount of the bid or proposal.

2.2  The complete name, address, telephone number and
e-mail address of the Bidder/Vendor.

2.3  The signature of the Bidder/Vendor or someone signing for the
Bidder/Vendor.

2.4  The printed name of the signatory.
2.5 The date.

Complete the Agreement attached hereto and made a part hereof by reference
by:

3.1 Providing the printed name of the bidder as the Vendor in the blank in the
first paragraph.

3.2  Signing the Agreement at the end.
Have the signature on the Agreement notarized.

All vendors must submit one (1) original and one (1) photocopy of the
completed bid package.

Seal two copies of the signed Bid Form, signed and notarized Agreement, and
completed specification request within an envelope with the words “City of
Erlanger Public Works Facilities Design/Build Project Bid” written or otherwise
indicated on the outside of the envelope; deliver the sealed envelope to the office
of the Erlanger City Clerk, 505 Commonwealth Avenue, Erlanger, Kentucky
before 10:00 a.m., prevailing time on or before January 24, 2023.




CITY OF ERLANGER
PUBLIC WORKS FACILITIES DESIGN/BUILD PROJECT
BID FORM

The undersigned Contractor hereby bids to submit designs for and to build new Public
Works facilities located at 24 Montgomery Drive, Erlanger, KY 41018 as specified in the
document entitled City of Erlanger Public Works Facilities Design/Build Project Bid
Specifications attached hereto and made a part hereof by reference, for the “Amount
Bid” indicated in this form; and pursuant to the terms and provisions of the City of
Erlanger Public Works Facilities Design/Build Project Bid Agreement attached hereto
and made a part hereof by reference.

This bid, offer, and proposal is irrevocable until the expiration of sixty (60) consecutive
calendar days after the date of this bid, offer and proposal and may be accepted by the
City of Erlanger at any time prior thereto, provided that a copy of the Agreement
attached hereto is signed on behalf of the City of Erlanger by the Mayor thereof and
mailed by certified mail, return receipt requested.

The undersigned Contractor hereby authorizes the City to investigate the Contractor
and inspect and copy any and all records, books of account, correspondence, or other
documents reasonably necessary for the City to determine the responsibility and ability
of the Contractor to comply with the terms and provisions hereof and the City of
Erlanger Public Works Facilities Design/Build Project Bid Agreement.

Amount Bid

Complete Name of Contractor

Signature of Contractor or
Authorized Representative

Printed Name of Signatory

Complete Address of Contractor

Telephone Number of Contractor

E-mail address of Contractor

Date




CITY OF ERLANGER
PUBLIC WORKS FACILITIES DESIGN/BUILD PROJECT
BID AGREEMENT

This Agreement is by and between the CITY OF ERLANGER, a city in Kenton
County, Kentucky, which shall hereinafter identified and referred to as the “CITY” and
, who shall hereinafter be identified and referred to as the

‘CONTRACTOR?

WITNESSETH:

WHEREAS, the City has provided for the making of a public improvement known as
“City of Erlanger Public Works Facilities Design/Build Project Bid”, hereinafter referred
to as the “Project”, described in the site plans and specifications of the City Engineer
and PCA Architecture; and

WHEREAS, on January 4, 2023, the City advertised in the Kentucky Enquirer and on
the City’s website at www.erlangerky.gov for bids to provide all of the labor, materials,
tools, equipment, supplies, and personnel necessary for the Project, a copy of the bid
specifications are attached hereto and made a part by reference; and

WHEREAS, on January 24, 2023, the City received the bid from the Contractor
attached hereto and made a part hereof by reference; and

WHEREAS, the bid of the Contractor was approved by the Mayor of the City of
Erlanger; and

NOW, THEREFORE, in consideration of the mutual and reciprocal covenants herein,
the City and the Contractor hereby agree as follows:

1.0 Contractor’s Work

The Contractor shall and hereby agrees to promptly and efficiently provide, furnish and
deliver in the highest and best manner, all labor, material, tools, equipment, supplies,
and personnel necessary for the Project, all of which shall hereinafter be identified
simply as the “Work of the Contractor” and shall include all items set forth in both the bid
specifications and bid submitted by the Contractor; and

2.0 Time of the Work of the Contractor
The Work of the Contractor shall begin, weather permitting, after this Agreement is

signed on behalf of the City and a copy thereof mailed to the Contractor by certified mail
return receipt requested; and the project must be completed by a date mutually


http://www.erlangerky.gov

agreed upon by both parties. Time is of the essence for this project and in as much,
the Contractor shall pay liquidated damages in the amount of $500.00 per day, for each
day that extends past the agreed completion date, weather permitting.

3.0 Contractor’s Insurance

Prior to and during the Work of the Contractor, the Contractor shall cause to be issued
and maintained the following policies of insurance through companies approved by the
City in which the coverage of the Contractor is primary and noncontributory in regard to
all liability coverage, including, without limitation, excess and umbrella policies:

1. Commercial General Liability insurance on ISO form CG00011001 (or a
substitute providing equivalent coverage). The limit shall not be less than
$1,000,000 per occurrence. The City of Erlanger must be named as an
Additional Insured; the certificate shall specify that the coverage afforded
is Primary and Noncontributory with respect to any other coverage
available to the City of Erlanger.

2. Comprehensive owned and non-owned automobile liability insurance with a

minimum combined single limit of $1,000,000.

Workers Compensation Coverage specific to the State of Kentucky.

4. If you are performing construction services, the additional insured status must be
provided by a combination of CG20100707 and CG20370704.

5. If your services involve pyrotechnics, mechanical amusement devices, inflatable
amusement devices, animals of any type (including petting zoo or pony rides) or
any other services that the City of Erlanger deems applicable, you must also
provide a Commercial Umbrella policy with a minimum limit of $1,000,000.

6. If your services include the sale of alcohol, you must also provide evidence of
Liquor Liability Coverage with a minimum limit of $1,000,000.

7. If your services are professional in nature, such as architectural, engineering,
consulting or legal, you must also provide evidence of Professional Liability
coverage (also known as Errors and Omissions coverage) with a minimum limit
of $1,000,000.

ol

The Contractor shall not commence any of the Work of the Contractor until the City is
satisfied with and has approved all of the insurance policies and endorsements required
hereby and has received certificates evidencing that the Contractor is insured thereby.

4.0 Quality of Contractor's Work

The Contractor shall and hereby agrees that all of the Work of the Contractor shall be of
superior quality.



5.0 Contractor’s Protection of Work

Until the Work of the Contractor is accepted and paid for by the City, the Contractor
shall and hereby agrees to protect the finished and unfinished Work of the Contractor
against any damage, loss or injury; and in the event that any damage, loss or injury
occurs to any of the Work of the Contractor for which the Contractor has not been paid,
the Contractor shall promptly replace or repair that work, whichever the City determines
to be appropriate in the circumstances, in the sole and absolute discretion thereof.

6.0 Contractor’s Compliance with Other Laws

In the performance of the Work of the Contractor, the Contractor shall and hereby
agrees that it and all of its subcontractors shall comply with all of the regulations and
other requirements of the state and federal Agencies and also comply with Chapters
337, 338, 339, 341, 342, and 344 of the Kentucky Revised Statutes; and all the
provisions of the Federal Americans with Disabilities Act and the regulations of the
Federal Employee Opportunity Commission in regard thereto. In addition, the
Contractor shall comply with prevailing wage laws.

7.0 Contractor’s Indemnification of City

The Contractor shall indemnify and hold the City and the officers, agents, employees
and volunteers thereof, harmless from each, every, any and all losses, expenses, costs,
compensation, and other damages of every kind and nature, and all claims, demands
and causes of action for them, both at law and in equity, including, without limitation,
liens of mechanics and materialmen, third party actions and actions for contribution
and/or indemnification, which are in any way related to the acts or omissions of the
Contractor or the officers, agents, employees and volunteers thereof in regard to the
Project.

8.0 Payments to Contractor

For the Work of the Contractor that has been approved and accepted by the City, the
City shall and hereby agrees to pay the Contractor in the following manner according to
the Bid of the Contractor attached hereto and incorporated herein by reference:

8.1 Upon the completion of the Work of the Contractor, the Contractor shall
submit to the City mechanics lien affidavits or canceled checks establishing that the
labor and material of the employees of the Contractor and others for the Work of the
Contractor has been paid by the Contractor.

8.2. Upon receipt of the documents indicated in subparagraph 8.1, the City
shall, within fourteen (14) days after the receipt thereof, pay the Contractor according
to the attached Bid of the Contractor for the Work of the Contractor that has been
approved and accepted by the City.



9.0 Contractor’s Bond

The bid packet shall be accompanied by either a cashier’s check or satisfactory bid
bond, in an amount not less than five percent (5%) of the aggregate amount of the bid,
payable to the City of Erlanger.

Simultaneously with the execution of this Agreement, the Contractor shall and hereby
agree to deliver to the CITY, a performance and payment bond in an amount equal to
one hundred percent (100%) of the total cost indicated in the Proposal, with a corporate
surety approved by the CITY.

10.0 Contractor’s Responsibility

10.1 Extra cost incurred during construction operations due to inclement weather
conditions are at the contractor’s expense.

10.2 It shall be the Contractor’s responsibility to notify all appropriate governing
agencies for inspection. The amount of advance notice should be coordinated with each
agency.

11.0 Interference with Traffic and Private and Public Property

11.1 The Contractor at all times shall dispose of his plant and conduct the work
in such a manner as to cause as little interference as possible with private business or
with private and public travel on the public highway. All damage (other than resulting
from normal wear and tear) to existing roads or pavements shall be repaired to as good
condition as they were prior to the beginning of the work and to the satisfaction of the
Engineer.

11.2 The Contractor shall wherever necessary or required provide and maintain
proper barricade, fences, danger signals, signs, and light, provide a sufficient number of
watchmen, and take such other precautions as may be necessary to protect the life,
property, adjacent buildings, and structures.

The Contractor shall be liable for and hold the Owner free and harmless from all
damages caused in any way by his act or neglect or that of his agents, employees, or
workmen.

11.3 Where the Contractor finds it necessary to remove excavated material to
some other location, care should be taken not to overload trucks which would in turn
spill material out upon highways. Any such material supplied on highways shall be
immediately cleaned up from the location and disposed of.



11.4 Where it is necessary and is agreeable with the public and private property
owners, excavated materials may be temporarily piled in the streets or roadways;
however, one lane of traffic must be maintained at all times.

11.5 The Contractor shall comply with any regulations requested by State or
Federal Highway Officials when construction is within their rights of way. After
excavated materials have been removed, all hard surface streets or roadways shall be
thoroughly cleaned and left free of dirt and dust. Streets or roadways which do not have
surfaces must be restored to their original condition at the expense of the Contractor.
By no means will the Contractor be permitted to store excavated materials in streets or
roadways overnight. Whether excavated materials are stored in the street or not, the
Contractor shall at his own expense keep all streets or roadways free of all dirt and
dust.

12.0 Miscellaneous Provisions

121 Governing Law

This Agreement shall be interpreted, construed and governed by Kentucky law.

12.2  Severability

If any provision of this Agreement shall be determined by a Court of competent
jurisdiction to be invalid and enforceable, such determination shall not affect the validity
or enforceability of the remaining provisions of this Agreement, all of which shall remain
in full force and effect.

12.3 Assignability

This Agreement may not be assigned by the BIDDER without the written consent
of the City.

12.4 Amendment

This Agreement may be amended only by a written agreement signed by the City
and the BIDDER

12.5 Prior Agreements
This Agreement constitutes the entire agreement and understanding between the

BIDDER and the City in regard to the subject matter thereof; and it supersedes all prior
agreements, representations and understandings between them, written or oral.



12.6 Headings

Headings of the paragraphs and subparagraphs of this Agreement have been
inserted for convenience of reference only, and shall in no way affect the interpretation
of, restrict or otherwise modify any of the terms and provisions hereof.

12.7 Waiver

No consent to or waiver by either Erlanger or Recipient of any breach or default
of any provision of this agreement by the other, whether expressed or implied, shall
constitute or be interpreted as a consent, waiver or excuse for any other subsequent
breach or default of the same or any other provision of this Agreement.

12.8 Notices
All notices required by the provisions of this agreement shall be in writing and

mailed by certified mail, return receipt requested, as follows, unless otherwise provided
by any signatory to this agreement to all other signatories.



Mayor, City of Erlanger 505 Commonwealth Avenue, Erlanger, Ky. 41018

(PRINTED NAME OF BIDDER) (PRINTED MAILING ADDRESS OF BIDDER)

IN WITNESS THEREOF THIS AGREEMENT HAS BEEN SIGNED FOR AND ON
BEHALF OF THE CONTRACTOR AND THE CITY OF ERLANGER BY AND
THROUGH THEIR RESPECTIVE OFFICIALS ON THE DATES INDICATED.

SUBSCRIBED AND SWORN TO before me, a Notary Public, by Jessica Fette, as
Mayor of the City of Erlanger, on , 2023.

NOTARY PUBLIC MAYOR JESSICA FETTE
Kentucky, State at Large

Commission Expires
State of
County of

SUBSCRIBED AND SWORN TO before me, a Notary Public, by

of
(PRINTED NAME OF SIGNATORY (PRINTED NAME OF CONTRACTOR
on , 2023.
NOTARY PUBLIC Signature of Signatory

Commission Expires
State of
County of
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DOCUMENT 000115 - LIST OF DRAWING SHEETS

1.1

A
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City of Erlanger Project No. 22-003
Public Works Facility November, 2022
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SECTION 011000 - SUMMARY
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Project information.

Work covered by Documents.
Purchase orders and sales tax.
Contractor’s use of site and premises.
Work restrictions.

Specification and drawing conventions.
Miscellaneous provisions.

Noghr~wh =

1.3 PROJECT INFORMATION
A. Project Identification: City of Erlanger Public Works Facility.
1. Project Location: Montgomery Drive and Russell McClure Drive / Erlanger
B. Owner: City of Erlanger, Kenton County Kentucky.

1. Owner's Representative: Mr. Peter Glenn, Director, Public Works Department /
peter.glenn@erlangerpw.com / (859) 727-7628.

C. Architect: PCA Architecture / 906 Monmouth Street / Newport, KY 41071 / (859) 431-8612.

1. Contact: Mrs. Emma Adkisson / emma@pca-arch.com

D. Owner’s Consultants: The Owner has retained the following design professionals who have
prepared designated portions of the Documents:

1. Civil Engineer: Viox & Viox. / 466 Erlanger Road / Erlanger, KY 41018 / (859) 727-3293.

a. Contact: Mrs. Michelle Bollman / mbollman@vioxinc.com

1.4 WORK COVERED BY DOCUMENTS
A. The Work of Project is defined by the Documents and consists of the following:

1. Provide all necessary design, engineering, permit documents, permit applications, permit
costs, labor, material, equipment, supervision, safety, protection, tools, hoisting,
scaffolding, unloading, rigging, placing, storage, permits, shop drawings, samples,
coordination, layout, inspection, and cleaning to complete all work for the above-
referenced Project as shown or implied by the Documents.

Design/Build Proposals: November, 2022 011000 - 1/5 Summary



City of Erlanger Project No. 22-003

Public Works Facility November, 2022
© PCA Architecture
2. The terms ‘summary of work’, ‘scope of work’, and ‘project scope’ shall be used

interchangeably.
B. Type of Contract:
1. Project will be constructed under a single prime design/build contract.
1.5 WORK UNDER SEPARATE CONTRACTS

A. General: Cooperate fully with separate contractors so work on those contracts may be carried
out smoothly, without interfering with or delaying work under this Contract or other contracts.
Coordinate the Work of this Contract with work performed under separate contracts.

B. Concurrent Work: Owner will award separate contract(s) for the following construction
operations at Project site. Those operations will be conducted simultaneously with work under
this Contract.

1. Concrete Testing and On Site Special Tests and Inspections: Owner will award a
separate contract to retain a qualified testing agency as required by authorities having
jurisdiction, as indicated in Section 014000 "Quality Requirements", contained in
individual Specification Sections, as required by ICC 500-2014 “ICC/NSAA Standard for
the Design and Construction of Storm Shelters, and noted on the drawings. All other
tests and inspections not required by the authorities having jurisdiction, but required to be
performed in the execution of the work shall be the Contractor’s responsibility.

a. Work includes the following:

1) Submitting a certified written report of each test, inspection, and similar
quality-control service to Architect with copy to Contractor and to authorities
having jurisdiction.

2) Interpreting tests and inspections and stating in each report whether tested
and inspected work complies with or deviates from the Contract Documents.

3) Retesting and re-inspecting corrected work.

4) Notifying Architect, Structural Engineer, and Contractor promptly of
irregularities and deficiencies observed in the Work during performance of
its services.

5) Submitting a final report of special tests and inspections at Substantial
Completion, which includes a list of unresolved deficiencies.

b. Owner's Responsibility:

1) Owner will furnish Contractor with names, addresses, and telephone
numbers of testing agencies engaged and a description of types of testing
and inspecting they are engaged to perform.

2) Submitting a certified written report of each test, inspection, and similar
quality-control service to authorities having jurisdiction at substantial
completion.

C. Contractor's Responsibility:
1) Prepare and maintain a record of tests and inspections at the Project Site.

2) Notify testing agencies at least 24 hours in advance of time when Work that
requires testing or inspecting will be performed.

Design/Build Proposals: November, 2022 011000 - 2/5 Summary
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1.6

3) Contractor shall efficiently schedule the work to minimize nonproductive
time expended by special inspections and testing activities.

a) Contractor shall promptly notify the inspector when scheduled visits
are delayed or cancelled.

b) A site visit charge due to the Contractor’s failure to notify the special
inspector or agency of a delay or cancellation in a scheduled
inspection will be charged to the Contractor, and the Contract Sum
will be adjusted by Change Order.

4) Costs for retesting and re-inspecting construction that replaces or is
necessitated by work that failed to comply with the Contract Documents will
be charged to Contractor, and the Contract Sum will be adjusted by Change
Order.

PURCHASE ORDERS AND SALES TAX

Design/Build proposals for this project shall establish the “All-In” costs for the Owner and shall
be INCLUSIVE of Sales Tax. Contractors shall cooperate with Owner by allowing direct
purchase of materials by the Owner and Owner’s tax exempt status once complete designs,
details, materials, and quantities are established.

General: As provided by KRS 139.310 and Kentucky Administrative Regulation 103 KAR
26:070 (Contact Construction), each contractor is responsible for Kentucky Sales and Use Tax
on all materials purchased and installed by the contractor or a third party hired by the
contractor. For those bid packages identified as Supplier Only or Contractor/Supplier
(containing bid breakout items), the sales and use tax is to be excluded only on those material
items purchased by the Owner directly from the material supplier. If a contractor lists his own
company as the supplier on those bid packages containing bid breakout items, the Owner will
not issue a purchase order and exemption certificate. Accordingly, the sales and use tax on the
materials used to fulfill the terms of the contract shall be the liability of the contractor.

1. Contractor's responsibilities are same as if Contractor had negotiated purchase contracts,
including responsibility to renegotiate purchase and to execute final purchasing
agreements.

2. A Contractor that lists his own company for Bid Breakout Items as the supplier or a

Contractor that chooses not to identify certain breakout components is considered the
consumer of those items and is responsible for the tax.

Upon completing a design and prior to beginning construction, the Contractor shall provide a list
of those items to be purchased directly by the Owner with a Purchase Order to be issued by the
Owner to the individual suppliers. The value of the direct Purchase Order cannot be less than
$5,000.

1. Terms/Conditions of Owner’s Purchase Order are non-negotiable and shall be direct with
the Owner.

2. Contractor reviews acceptability of the materials with Owner.

3. Contractor verifies quantity to complete the project. All materials required beyond the

amount of the Purchase Order shall be the responsibility of the Contractor.

4, Owner will issue a Purchase Order.

Design/Build Proposals: November, 2022 011000 - 3/5 Summary



City of Erlanger Project No. 22-003

Public Works Facility November, 2022
© PCA Architecture
5. Contractor Conditions
a. Contractor shall be responsible for material lead times per the project schedule.
b. Contractor shall be responsible for delivery terms, accepting/unloading and
verifying material condition and quantity.
C. Contract amount shall be adjusted to reflect the total design/build bid less all
Owner Purchase Orders.
d. Contractor's bond, shall cover the full bid amount including the total value of owner
purchased materials. Bid and Payment and Performance bonds may be required.
e. Invoices from Suppliers shall be paid in full.
f. Invoices shall be paid on the same monthly billing cycle as contractor's pay
requests.
g. Coordinate all deliveries and provide copies of all delivery tickets to the Owner's
representative.
h. Contractor shall provide all materials required beyond the Purchase Order as

1.7

1.8

required to complete the Work.

i. Contractor accepts all responsibilities for ordering and installation of materials
obtained through purchase orders in the timely execution of the project. Claims of
delay due to non-performance of the ‘Owner’s vendor’ are not valid. The sole
purpose of Owner purchased items used in the execution of this contract is to
allow the Owner benefit from its tax exempt status.

j- Contractor shall list the vendor from which that the materials are to be purchased if
listed for direct purchase by the Owner. If a local vendor is the authorized dealer
for the product or materials they shall be listed as the manufacturer.

CONTRACTOR'S USE OF SITE AND PREMISES

Unrestricted Use of Site: Contractor shall have full use of Project site for construction operations
during construction period. Contractor's use of Project site is limited only by Owner's right to
perform work or to retain other contractors on portions of Project.

WORK RESTRICTIONS

Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of authorities
having jurisdiction.

On-Site Work Hours: Limit work to between 7:00 a.m. to 5:00 p.m., Monday through Friday,
unless otherwise indicated. Work hours may be modified to meet Project requirements if
approved by Owner and authorities having jurisdiction.

Employee Identification: Provide identification tags for Contractor personnel working on Project
site. Require personnel to use identification tags at all times.

Employee Screening: Comply with Owner's requirements for drug and background screening of
Contractor personnel working on Project site.

1. Maintain list of approved screened personnel with Owner's representative.
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1.9 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the Specifications. The
words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (;) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

B. Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work
of all Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations published as part of
the U.S. National CAD Standard and scheduled on Drawings.

3. Keynoting: Materials and products are identified by reference keynotes referencing
Specification Section numbers found in this Project Manual.

1.10 MISCELLANEOUS PROVISIONS

A. Permits and Fees

1. The Contractor shall obtain and pay for the local building permit. The original, upon
receipt, shall be kept on display at the site and a copy will be furnished to the Owner.
The contractor and or subcontractors shall obtain and pay for all other necessary permits,
governmental fees, tap fees, licenses and inspections required for the proper execution
and completion of the scope of work requiring additional permits and/or fees.

a. The Contractor shall schedule and include costs for inspections and testing in
order to prevent delays. Multiple tests or comebacks as may be required for this
coordination shall be included.

2. All Contractors work must conform to applicable local, state and federal laws, ordinances
and regulations.

a. All Contractors shall obtain city occupational license(s) and shall be responsible for
any city/local payroll taxes.

3. Where drawings or specifications exceed code requirements, the drawings and
specifications shall govern. Install no work contrary to minimum legal standards.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

USE CHARGES

Installation, removal, and use charges for temporary facilities to be included in the Contract
Sum unless otherwise indicated. Allow other entities engaged in the Project to use temporary
services and facilities without cost, including, but not limited to, Owner's construction forces,
testing agencies, and authorities having jurisdiction.

Sewer Service: Pay sewer-service use charges for sewer usage by all entities for construction
operations.

Water Service: Pay water-service use charges for water used by all entities for construction
operations.

Electric Power Service: Pay electric-power-service use charges for electricity used by all
entities for construction operations.

INFORMATIONAL SUBMITTALS

Site Plan: Show temporary facilities, utility hookups, staging areas, and parking areas for
construction personnel.

Erosion- and Sedimentation-Control Plan: Show compliance with requirements of EPA
Construction General Permit or authorities having jurisdiction, whichever is more stringent.

Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention
program.

Moisture- and Mold-Protection Plan: Describe procedures and controls for protecting materials
and construction from water absorption and damage and mold. Describe delivery, handling,
storage, installation, and protection provisions for materials subject to water absorption or water
damage.

1. Indicate procedures for discarding water-damaged materials, protocols for mitigating
water intrusion into completed Work, and requirements for replacing water-damaged
Work.

2. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials,

plastering, and terrazzo grinding, and describe plans for dealing with water from these
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E.

1.5

A

B.

1.6

A

operations. Show procedures for verifying that wet construction has dried sufficiently to
permit installation of finish materials.
3. Indicate methods to be used to avoid trapping water in finished work.

Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the
dust- and HVAC-control measures proposed for use, proposed locations, and proposed time
frame for their operation. Identify further options if proposed measures are later determined to
be inadequate. Include the following:

Locations of dust-control partitions at each phase of work.
HVAC system isolation schematic drawing.

Location of proposed air-filtration system discharge.
Waste handling procedures.

Other dust-control measures.

gD

QUALITY ASSURANCE

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

PROJECT CONDITIONS

Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.

PART 2 - PRODUCTS

21

A

o

MATERIALS

Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link fabric fencing;
minimum 6 feethigh with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line posts and 2-
7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top rails.

Portable Chain-Link Fencing: Minimum 2-inch, 0.148-inch-thick, galvanized-steel, chain-link fabric
fencing; minimum 6 feethigh with galvanized-steel pipe posts; minimum 2-3/8-inch-OD line posts
and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top and bottom rails. Provide
galvanized-steel bases for supporting posts.

Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil minimum thickness, with flame-
spread rating of 15 or less in accordance with ASTM E84 and passing NFPA 701 Test
Method 2.

Dust-Control Adhesive-Surface Walk-off Mats: Provide mats minimum 36 by 60 inches.

Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool; with
maximum flame-spread and smoke-developed indexes of 25 and 50, respectively.
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22

2.3

A

B.

C.

A

B.

TEMPORARY FACILITIES

Field Offices, General: Prefabricated or mobile units with serviceable finishes, temperature
controls, and foundations adequate for normal loading.

Common-Use Field Office: Of sufficient size to accommodate needs of Owner, Architect, and
construction personnel office activities and to accommodate Project meetings specified in other
Division 01 Sections. Keep office clean and orderly. Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, plan
racks, and bookcases.
2. Conference room of sufficient size to accommodate meetings of 10 individuals. Provide

electrical power service and 120-V ac duplex receptacles, with no fewer than one
receptacle on each wall. Furnish room with conference table, chairs, and 4-foot-square
tack and marker boards.

3. Heating and cooling equipment necessary to maintain a uniform indoor temperature of 68
to 72 deg F.
4, Lighting fixtures capable of maintaining average illumination of 20 fcat desk height.

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate
materials and equipment for construction operations.

1. Store combustible materials apart from building.
EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented,
self-contained, liquid-propane-gas or fuel-oil heaters or electric heaters with individual space
thermostatic control.

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
units is prohibited.
2. Heating Units: Listed and labeled for type of fuel being consumed, by a qualified testing

agency acceptable to authorities having jurisdiction, and marked for intended location
and application.

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for
temporary use during construction, provide filter with MERV of 8 at each return-air grille
in system and remove at end of construction and clean HVAC system as required in
Section 017700 "Closeout Procedures"

PART 3 - EXECUTION

3.1

A

B.

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.

Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.
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3.2

TEMPORARY UTILITY INSTALLATION
General: Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can be
interrupted, if necessary, to make connections for temporary services.

Water Service:

1. Install water service and distribution piping in sizes and pressures adequate for
construction.

Sanitary Facilities: Provide temporary toilets, wash facilities, safety shower and eyewash
facilities, and drinking water for use of construction personnel. Comply with requirements of
authorities having jurisdiction for type, number, location, operation, and maintenance of fixtures
and facilities.

1. Use of Permanent Toilets: Use of Owner's existing or new toilet facilities is not permitted.

Temporary Heating and Cooling: Provide temporary heating and cooling required by
construction activities for curing or drying of completed installations or for protecting installed
construction from adverse effects of low temperatures or high humidity. Select equipment that
will not have a harmful effect on completed installations or elements being installed.

1. Provide temporary dehumidification systems when required to reduce ambient and
substrate moisture levels to level required to allow installation or application of finishes
and their proper curing or drying.

Electric Power Service:

1. Provide electric power service and distribution system of sufficient size, capacity, and
power characteristics required for construction operations.

a. Install electric power service overhead unless otherwise indicated.

Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations, observations, inspections, and traffic conditions.

1. Install and operate temporary lighting that fulfills security and protection requirements
without operating entire system.

Telephone Service: Provide temporary telephone service in common-use facilities for use by all
construction personnel if cellular coverage is determined inadequate. Install one telephone
line(s) for each field office.

1. At each telephone, post a list of important telephone numbers.

Police and fire departments.

Ambulance service.

Contractor's home office.

Contractor's emergency after-hours telephone number.
Architect's office.

Engineers' offices.

Owner's office.

@ eoooTw
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h. Principal subcontractors' field and home offices.
2. Provide superintendent with cellular telephone or portable two-way radio for use when

away from field office.

H. Electronic Communication Service: Provide a desktop or laptop computer in the primary field
office adequate for use by Contractor to access Project electronic documents and maintain
electronic communications. Equip computer with not less than the following:

Full-size keyboard and mouse.

Network Connectivity: Gigabit.

Operating System: Microsoft Windows 10.
Productivity Software:

Pob=

a. Microsoft Office, including Word, Excel, and Outlook.
b. PDF viewing and editing software.

5. Printer: "All-in-one" unit equipped with printer server, combining color printing,
photocopying, and scanning, or separate units for each of these three functions.
6. Internet Service.

3.3 SUPPORT FACILITIES INSTALLATION
A. General: Comply with the following:

1. Provide construction for temporary offices, shops, and sheds located within construction
area or within 30 feet of building lines that is noncombustible according to ASTM E 136.
Comply with NFPA 241.

2. Maintain support facilities until Architect schedules Substantial Completion inspection.
Remove before Substantial Completion. Personnel remaining after Substantial
Completion will be permitted to use permanent facilities, under conditions acceptable to
Owner.

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas
adequate for construction operations. Locate temporary roads and paved areas as indicated on
Drawings.

1. Provide dust-control treatment that is nonpolluting and nontracking. Reapply treatment as
required to minimize dust.

C. Temporary Use of Permanent Roads and Paved Areas: Locate temporary roads and paved
areas in same location as permanent roads and paved areas. Construct and maintain
temporary roads and paved areas adequate for construction operations. Extend temporary
roads and paved areas, within construction limits indicated, as necessary for construction

operations.

1. Coordinate elevations of temporary roads and paved areas with permanent roads and
paved areas.

2. Prepare subgrade and install subbase and base for temporary roads and paved areas
according to Section 312000 "Earth Moving."

3. Recondition base after temporary use, including removing contaminated material,
regrading, proofrolling, compacting, and testing.

4. Delay installation of final course of permanent hot-mix asphalt pavement until

immediately before Substantial Completion. Repair hot-mix asphalt base-course
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3.4

pavement before installation of final course according to Section 321216 "Asphalt
Paving."

Traffic Controls: Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or adjoining
properties or endanger permanent Work or temporary facilities.
2. Remove snow and ice as required to minimize accumulations.

Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted.

1. Identification Signs: Provide Project identification signs as indicated on Drawings.
2. Temporary Signs: Provide other signs as indicated and as required to inform public and
individuals seeking entrance to Project.

a. Provide temporary, directional signs for construction personnel and visitors.
3. Maintain and touchup signs so they are legible at all times.

Waste Disposal Facilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having jurisdiction.
Comply with progress cleaning requirements in Section 017300 "Execution."

Temporary Stairs: Until permanent stairs are available, provide temporary stairs where ladders
are not adequate.

Temporary Use of Permanent Stairs: Use of new stairs for construction traffic will be permitted,
provided stairs are protected and finishes restored to new condition at time of Substantial
Completion.

SECURITY AND PROTECTION FACILITIES INSTALLATION

Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, and
other improvements at Project site and on adjacent properties, except those indicated to be
removed or altered. Repair damage to existing facilities.

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction as required to comply with environmental regulations and that minimize possible
air, waterway, and subsoil contamination or pollution or other undesirable effects.

1. Comply with work restrictions specified in Section 011000 "Summary."

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent
properties and walkways, according to requirements of 2003 EPA Construction General Permit
or authorities having jurisdiction, whichever is more stringent.
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1. Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross tree- or plant- protection zones.

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during

construction until permanent vegetation has been established.

3. Clean, repair, and restore adjoining properties and roads affected by erosion and
sedimentation from Project site during the course of Project.

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed

during removal.

D. Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide
barriers in and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

E. Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

F. Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using environmentally safe materials.

G. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure
fence in a manner that will prevent people and animals from easily entering site except by
entrance gates.

1. Extent of Fence: As required to enclose entire Project site or portion determined sufficient
to accommodate construction operations.
2. Maintain security by limiting number of keys and restricting distribution to authorized

personnel. Furnish one set of keys to Owner.

H. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas of
construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft,
and similar violations of security. Lock entrances at end of each work day.

l. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

J. Temporary Enclosures: Provide temporary enclosures for protection of construction, in progress
and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate
temporary enclosures.

K. Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt migration
and to separate areas occupied by Owner from fumes and noise.

1. Construct dustproof partitions with gypsum wallboard with joints taped on occupied side,
and fire-retardant-treated plywood on construction operations side.

2. Where fire-resistance-rated temporary partitions are indicated or are required by
authorities having jurisdiction, construct partitions according to the rated assemblies.

3. Insulate partitions to control noise transmission to occupied areas.
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4. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security
locks where openings are required.
5. Protect air-handling equipment.
6. Provide walk-off mats at each entrance through temporary partition.

3.5

Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types
needed to protect against reasonably predictable and controllable fire losses. Comply with
NFPA 241; manage fire-prevention program.

1. Prohibit smoking in construction areas.
Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition according to requirements of authorities having jurisdiction.

3. Develop and supervise an overall fire-prevention and -protection program for personnel
at Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

MOISTURE AND MOLD CONTROL

Contractor's Moisture-Protection Plan: Avoid trapping water in finished work. Document visible
signs of mold that may appear during construction.

Exposed Construction Phase: Before installation of weather barriers, when materials are subject
to wetting and exposure and to airborne mold spores, protect as follows:

Protect porous materials from water damage.

Protect stored and installed material from flowing or standing water.

Keep porous and organic materials from coming into prolonged contact with concrete.
Remove standing water from decks.

Keep deck openings covered or dammed.

oD =

Partially Enclosed Construction Phase: After installation of weather barriers but before full
enclosure and conditioning of building, when installed materials are still subject to infiltration of
moisture and ambient mold spores, protect as follows:

1. Do not load or install drywall or other porous materials or components, or items with high
organic content, into partially enclosed building.

Keep interior spaces reasonably clean and protected from water damage.

Periodically collect and remove waste containing cellulose or other organic matter.
Discard or replace water-damaged material.

Do not install material that is wet.

Discard, replace, or clean stored or installed material that begins to grow mold.

Perform work in a sequence that allows any wet materials adequate time to dry before
enclosing the material in drywall or other interior finishes.

Nook~wh

Controlled Construction Phase of Construction: After completing and sealing of the building
enclosure but prior to the full operation of permanent HVAC systems, maintain as follows:

1. Control moisture and humidity inside building by maintaining effective dry-in conditions.
2. Use permanent HVAC system to control humidity.
3. Comply with manufacturer's written instructions for temperature, relative humidity, and

exposure to water limits.
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a. Hygroscopic materials that may support mold growth, including wood and gypsum-

3.6

based products, that become wet during the course of construction and remain wet
for 48 hours are considered defective.

b. Measure moisture content of materials that have been exposed to moisture during
construction operations or after installation. Record readings beginning at time of
exposure and continuing daily for 48 hours. Identify materials containing moisture
levels higher than allowed. Report findings in writing to Architect.

C. Remove materials that cannot be completely restored to their manufactured
moisture level within 48 hours.

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

Maintenance: Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control,
ventilation, and similar facilities on a 24-hour basis where required to achieve indicated
results and to avoid possibility of damage.

Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1. Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.
2. Remove temporary roads and paved areas not intended for or acceptable for integration

into permanent construction. Where area is intended for landscape development, remove
soil and aggregate fill that do not comply with requirements for fill or subsoil. Remove
materials contaminated with road oil, asphalt and other petrochemical compounds, and
other substances that might impair growth of plant materials or lawns. Repair or replace
street paving, curbs, and sidewalks at temporary entrances, as required by authorities
having jurisdiction.

3. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period. Comply with final cleaning requirements specified in Section 017700
"Closeout Procedures."

END OF SECTION 015000
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SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes, for the following:

Footings.

Foundation walls.
Slabs-on-grade.
Suspended slabs.
Liquid floor treatments.

arON =

Related Sections:

1. Section 071900 “Water Repellents” for penetrating water repellent applied to Salt Barn
horizontal and vertical concrete surfaces.

2. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

DEFINITIONS

Cementitious Materials: Portland cement alone or in combination with one or more of the

following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-

furnace slag, and silica fume; subject to compliance with requirements.

WI/C Ratio: The ratio by weight of water to cementitious materials.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Design Mixtures: For each concrete mixture. Submit alternate design mixtures when

characteristics of materials, Project conditions, weather, test results, or other circumstances

warrant adjustments.

1. Indicate amounts of mixing water to be withheld for later addition at Project site.

Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and

placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar

diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop

spacing, and supports for concrete reinforcement.

Joint Layout: Indicate proposed control joints, expansion joints, and construction joints required
to construct the structure.

1. Location of construction joints is subject to approval of the Architect.
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1.5 INFORMATIONAL SUBMITTALS
A. Material Certificates: For each of the following, signed by manufacturers:

1.6

Cementitious materials.

Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Curing compounds.

Bonding agents.

Adhesives.

Vapor retarders.

NGO ON =

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork,
shoring removal, and reshoring installation and removal.

Field quality-control reports.
QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-
certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete
Flatwork Technician.

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94/C 94M requirements for production facilities and
equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete
Production Facilities."

Source Limitations: Obtain each type or class of cementitious material of the same brand from
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures
from single source from single manufacturer.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M,
"Structural Welding Code - Reinforcing Steel."

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

Concrete Testing Service: Engage a qualified independent testing agency to perform material
evaluation tests and to design concrete mixtures.

Preconstruction Testing of Water Repellents: Installed water repellents shall comply with
performance requirements indicated, as evidenced by reports based on Project-specific pre-
application testing of existing substrate assemblies by a qualified testing agency.
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1. Select sizes and configurations of assemblies to adequately demonstrate capability of
water repellents to comply with performance requirements.
2. In addition to verifying performance requirements, use test applications to verify

1.7

1.8

A

A

B.

manufacturer's written instructions for application procedure and optimum rates of
product application to substrate assemblies.

3. Notify Architect seven days in advance of the dates and times when assemblies will be
tested.

DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage.

FIELD CONDITIONS

Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from
physical damage or reduced strength that could be caused by frost, freezing actions, or low
temperatures.

1. When average high and low temperature is expected to fall below 40 deg F for three
successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on
frozen subgrade or on subgrade containing frozen materials.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or

chemical accelerators unless otherwise specified and approved in mixture designs.
Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water
or chopped ice may be used to control temperature, provided water equivalent of ice is
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is
Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep
subgrade uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1

22

A

A

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301.
2. ACI117.

FORM-FACING MATERIALS

Smooth-Formed Finished Concrete: Form-facing panels that will provide continuous, true, and
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1,
and as follows:
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a. High-density overlay, Class 1 or better.
b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge
sealed.
C. Structural 1, B-B or better; mill oiled and edge sealed.
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

2.3

25

Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material.
Provide lumber dressed on at least two edges and one side for tight fit.

Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic,
paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not
exceeding specified formwork surface class. Provide units with sufficient wall thickness to resist
plastic concrete loads without detrimental deformation.

Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

Form-Release Agent: Commercially formulated form-release agent that will not bond with,
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Form Ties: Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of
concrete on removal.

1. Furnish units that will leave no corrodible metal closer than 1 inch to the plane of exposed
concrete surface.

2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in
concrete surface.

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing

or waterproofing.
STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
Plain-Steel Wire: ASTM A 82/A 82M.
REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends
square and free of burrs.

Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and
fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice,"
of greater compressive strength than concrete.

CONCRETE MATERIALS

Source Limitations:
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1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire
Project.
2. Obtain each type or class of cementitious material of the same brand from the same
manufacturer's plant.
3. Obtain aggregate from single source.
4, Obtain each type of admixture from single source from single manufacturer.
B. Cementitious Materials:

2.6

2.7

1. Portland Cement: ASTM C150/C150M, Type I, gray.
2. Fly Ash: ASTM C618, Class C or F.
3. Slag Cement: ASTM C989/C989M, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C33/C33M, Class 3S coarse aggregate or better, graded.
Provide aggregates from a single source.

1. Maximum Coarse-Aggregate Size: 1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Air-Entraining Admixture: ASTM C260/C260M.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures that do
not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do
not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C494/C494M, Type A.

Retarding Admixture: ASTM C494/C494M, Type B.

Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C494/C494M, Type F.

High-Range, Water-Reducing and -Retarding Admixture: ASTM C494/C494M, Type G.
Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II.

Sk ON =

Water and Water Used to Make Ice: ASTM C94/C94M, potable or complying with
ASTM C1602/C1602M, including all limits listed in Table 2 and the requirements of paragraph
5.4

VAPOR RETARDERS

Sheet Vapor Retarder, Class A: ASTM E1745, Class A; not less than 10 mils thick. Include
manufacturer's recommended adhesive or pressure-sensitive tape.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Barrier-Bac; Inteplast Group.
b. Poly-America, L.P.

C. Stego Industries, LLC.

d. W.R. Meadows, Inc.

LIQUID FLOOR TREATMENTS

At exposed interior slabs not receiving applied floor finishes in the Office Building, including
steel pan stairs:
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1. Pre-Densifier Concrete Cleaner: Cleaner to remove dirt, oil, grease, and other stains from

2.8

concrete slab surface.

a. Basis-of-Design Product: Consolideck Cleaner/Degreaser manufactured by
PROSOCO, Inc.; 3741 Greenway Circle / Lawrence, KS 66046. Phone: (800) 255-

4255.
2. Penetrating Liquid Floor Treatment: Clear, chemically reactive, waterborne silicate

treatment; odorless; that penetrates, hardens, and densifies concrete surfaces.

a. Basis-of-Design Product: Hardener/densifier product manufactured by PROSOCO,
Inc.; 3741 Greenway Circle / Lawrence, KS 66046. Phone: (800) 255-4255.

1) Consolideck LS/CS
3. Chemical Resistant Protective Coating:
a. Basis-of-Design Product: General purpose high-gloss film forming premium sealer,
lithium silicate hardener/densifier. Product manufactured by PROSOCO, Inc.; 3741
Greenway Circle / Lawrence, KS 66046. Phone: (800) 255-4255.
1) Consolideck LSGuard
4. Equipment:
a. Auto Scrubber Machine: For cleaning operations.
b. Burnishing Machine and Diamond Impregnated Burnishing Pads to produce
specified results.
1) Burnishing Machine: High speed burnisher, generating pad speeds of 1,500
RPM or higher, as recommended by diamond impregnated burnishing
system manufacturer. Dust skirt must be installed at time of work.

CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz./sq. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.
Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,

nondissipating, certified by curing compound manufacturer to not interfere with bonding of floor
covering.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. ChemMasters, Inc.
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b. Dayton Superior Corporation.
C. Euclid Chemical Company (The); an RPM company.
d. Laticrete International, Inc.
e. Master Builders Solutions.
f. PROSOCO, Inc.
g. SpecChem, LLC.
h. W. R. Meadows, Inc.

F.
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2.10

At Maintenance Building Only: Clear, Waterborne, Membrane-Forming, Curing and Sealing
Compound: ASTM C1315, Type 1, Class A.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

ChemMasters, Inc.

Concrete Sealers USA.
Dayton Superior Corporation.
Laticrete International, Inc.
MAPEI Corporation.
SpecChem, LLC.

g. W. R. Meadows, Inc.

~0 Qo0 OoToD

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber or
ASTM D 1752, cork or self-expanding cork.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A
shore durometer hardness of 80 or aromatic polyurea with a Type A shore durometer hardness
range of 90 to 95 per ASTM D 2240.

Bonding Agent: ASTM C 1059/C 1059M, Type Il, non-redispersible, acrylic emulsion or styrene
butadiene.

Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit
requirements, and as follows:

1. Types | and I, nonload bearing and Types IV and V, load bearing, for bonding hardened
or freshly mixed concrete to hardened concrete.

REPAIR MATERIALS
Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor

elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended

by underlayment manufacturer.
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2.11

2.12

4. Compressive Strength: Not less than 4100 psi at 28 days when tested according to
ASTM C 109/C 109M.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended

by topping manufacturer.
4. Compressive Strength: Not less than 5000 psi at 28 days when tested according to
ASTM C 109/C 109M.

CONCRETE MIXTURES, GENERAL

Prepare design mixtures for each type and strength of concrete, proportioned on the basis of
laboratory trial mixture or field test data, or both, according to ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.
2. Slag Cement: 50 percent by mass.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use admixture in concrete, as required, for placement and workability.
2. Use water-reducing and retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

CONCRETE MIXTURES
Normal-weight concrete used for footings, grade beams, and tie beams.

Exposure Class: ACI 318 F0, S0, W0, CO.

Minimum Compressive Strength: 3000 psior as indicated at 28 days.

Maximum w/cm: 0.50.

Slump Limit: 4 inches, plus or minus 1 inch or as permitted under ACI 301, based on
ASTM C143.

Pob=

Normal-weight concrete used for below grade foundation walls.

Exposure Class: ACI 318 F0, S0, W0, CO.

Minimum Compressive Strength: 4000 psi or as indicated at 28 days.

Maximum w/cm: 0.50.

Slump Limit: 4 inches, plus or minus 1 inch or as permitted under ACI 301, based on
ASTM C143.

prONM~
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C. Normal-weight concrete used for above grade foundation walls.

1. Exposure Class: ACI 318 F1, S0, WO, C1.

2. Minimum Compressive Strength: 4000 psi or as indicated at 28 days.

3. Maximum w/cm: 0.50.

4. Slump Limit: 4 inches, plus or minus 1 inch or as permitted under ACI 301, based on
ASTM C143.

5. Air Content:
a. Exposure Class F1: 4.5 percent, plus or minus 1.5 percent at point of delivery for

concrete containing 1-inch nominal maximum aggregate size.

D. Normal-weight concrete used for interior slabs-on-ground.

1. Exposure Class: ACI 318 F0, S0, W0, CO.

2. Minimum Compressive Strength: 4000 psi or as indicated at 28 days.

3. Maximum w/cm: 0.50.

4. Minimum Cementitious Materials Content: 540 Ib/cu. yd..

5. Slump Limit: 4 inches, plus or minus 1 inch or as permitted under ACI 301, based on
ASTM C143.

6. Air Content:
a. Do not use an air-entraining admixture or allow total air content to exceed 3

percent for concrete used in trowel-finished floors.

7. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight

of cement.
E. Normal-weight concrete used for interior suspended slabs.

1. Exposure Class: ACI 318 F0, S0, W0, CO.

2. Minimum Compressive Strength: 4000 psi or as indicated at 28 days.

3. Maximum w/cm: 0.50.

4, Minimum Cementitious Materials Content: 540 Ib/cu. yd..

5. Slump Limit: 4 inches, plus or minus 1 inch or as permitted under ACI 301, based on
ASTM C143.

6. Air Content:
a. Do not use an air-entraining admixture or allow total air content to exceed 3

percent for concrete used in trowel-finished floors.
F. Normal-weight concrete used for interior metal pan stairs and landings:

1. Exposure Class: ACI 318 F0, S0, W0, CO.

2. Minimum Compressive Strength: 3000 psis indicated at 28 days.

3. Maximum w/cm: 0.53.

4. Minimum Cementitious Materials Content: 470 Ib/cu. yd..

5. Maximum Size Aggregate: 1/2 inch.

6. Slump Limit: 3 inches, plus 1 inch or minus 2 inches.

7. Air Content: 0 percent, plus or minus 0.5 percent at point of delivery.

8. Limit water-soluble, chloride-ion content in hardened concrete to 1.00 percent by weight
of cement.

9. Retarding Admixture: Not allowed.

10.  Accelerating Admixture: Not allowed.
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2.13 FABRICATING REINFORCEMENT
A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
2.14 CONCRETE MIXING
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to

ASTM C 94/C 94M, and furnish batch ticket information.

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A

FORMWORK

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class C, 1/2 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.

Fabricate forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, reglets, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed
strips; use strike-off templates or compacting-type screeds.

Provide temporary openings for cleanouts and inspection ports where interior area of formwork
is inaccessible. Close openings with panels tightly fitted to forms and securely braced to
prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous
locations.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt,
and other debris just before placing concrete.
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K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

3.2 EMBEDDED ITEMS
A. Place and secure anchorage devices and other embedded items required for adjoining work

that is attached to or supported by cast-in-place concrete. Use setting drawings, templates,
diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and
Bridges."

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face

of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and
other conditions.
3. Install dovetail anchor slots in concrete structures as indicated.

3.3 REMOVING AND REUSING FORMS

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does
not support weight of concrete may be removed after cumulatively curing at not less than 50
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged
by form-removal operations and curing and protection operations need to be maintained.

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply
new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete
surfaces unless approved by Architect.

3.4 SHORES AND RESHORES
A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
reshoring.
1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.
B. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and

provide adequate reshoring to support construction without excessive stress or deflection.
3.5 INSTALLATION OF VAPOR RETARDER

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with
ASTM E1643 and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
2. Face laps away from exposed direction of concrete pour.
3. Lap vapor retarder over footings and grade beams not less than 6 inches, sealing vapor

retarder to concrete.
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4. Lap joints 6 inches and seal with manufacturer's recommended tape.
5. Terminate vapor retarder at the top of floor slabs, grade beams, and pile caps, sealing
entire perimeter to floor slabs, grade beams, foundation walls, or pile caps.
6. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
7. Protect vapor retarder during placement of reinforcement and concrete.
a. Repair damaged areas by patching with vapor retarder material, overlapping

3.6

3.7

damages area by 6 inches on all sides, and sealing to vapor retarder.
STEEL REINFORCEMENT
General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
would reduce bond to concrete.

Accurately position, support, and secure reinforcement against displacement. Locate and
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld
crossing reinforcing bars.

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

JOINTS

Construct joints true to line, with faces perpendicular to surface plane of concrete.

Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on
Drawings or as approved by Architect.

2. Place joints perpendicular to main reinforcement.
a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and

slabs.

3. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.

4, Locate joints for beams, slabs, joists, and girders at third points of spans. Offset joints in
girders a minimum distance of twice the beam width from a beam-girder intersection.

5. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

6. Space vertical joints in walls as indicated on Drawings. Unless otherwise indicated on

Drawings, locate vertical joints beside piers integral with walls, near corners, and in
concealed locations where possible.

7. Use a bonding agent at locations where fresh concrete is placed against hardened or
partially hardened concrete surfaces.
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3.8

Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete
into areas as indicated. Construct control joints for a depth equal to at least one-fourth of
concrete thickness as follows:

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying
surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive
or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action
does not tear, abrade, or otherwise damage surface and before concrete develops
random cracks.

Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated on Drawings.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface, where joint sealants, specified in Section 079200 "Joint
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.

Doweled Joints:

1. Install dowel bars and support assemblies at joints where indicated on Drawings.
2. Lubricate or asphalt coat one-half of dowel bar length to prevent concrete bonding to one
side of joint.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, embedded items,
and vapor retarder is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient
installation, and repair defective areas.
2. Provide continuous inspection of vapor retarder during concrete placement and make

necessary repairs to damaged areas as Work progresses.

Notify Architect and testing and inspection agencies 24 hours prior to commencement of
concrete placement.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect in writing, but not to exceed the amount indicated on the concrete
delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of
weakness.
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3.9

If a section cannot be placed continuously, provide construction joints as indicated.
Deposit concrete to avoid segregation.

Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

4. Consolidate placed concrete with mechanical vibrating equipment in accordance with
ACI 301.

W=

a. Do not use vibrators to transport concrete inside forms.

b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly
penetrate placed layer and at least 6 inches into preceding layer.

C. Do not insert vibrators into lower layers of concrete that have begun to lose
plasticity.

d. At each insertion, limit duration of vibration to time necessary to consolidate
concrete, and complete embedment of reinforcement and other embedded items
without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

Do not place concrete floors and slabs in a checkerboard sequence.

Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Level concrete, cut high areas, and fill low areas.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface.

8. Do not further disturb slab surfaces before starting finishing operations.

N —
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FINISHING FORMED SURFACES

Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defects repaired and patched. Remove fins and other projections that exceed specified
limits on formed-surface irregularities.

1. Apply to concrete surfaces not exposed to public view.

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defects. Remove fins and other projections that exceed specified limits on formed-surface
irregularities.

1. Apply to concrete surfaces exposed to public view unless indicated to be Rubbed Finish.

Rubbed Finish: Apply the following to smooth-formed finished as-cast concrete where
indicated:

1. Grout-Cleaned Rubbed Finish:

a. Clean concrete surfaces after contiguous surfaces are completed and accessible.

b. Do not clean concrete surfaces as Work progresses.

C. Mix 1 part portland cement to 1-1/2 parts fine sand, complying with ASTM C144 or
ASTM C404, by volume, with sufficient water to produce a mixture with the
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3.10

consistency of thick paint. Add white portland cement in amounts determined by
trial patches, so color of dry grout matches adjacent surfaces.

d. Wet concrete surfaces.

e. Scrub grout into voids and remove excess grout. When grout whitens, rub surface
with clean burlap, and keep surface damp by fog spray for at least 36 hours.

f. Maintain required patterns or variances as shown on Drawings or to match
mockups.

Related Unformed Surfaces:

1. At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed
surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.
2. Continue final surface treatment of formed surfaces uniformly across adjacent unformed

surfaces unless otherwise indicated.
FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch
in one direction.

1. Apply scratch finish to surfaces indicated.
Float Finish:
1. When bleedwater sheen has disappeared and concrete surface has stiffened sufficiently

to permit operation of specific float apparatus, consolidate concrete surface with power-
driven floats or by hand floating if area is small or inaccessible to power-driven floats.

2. Repeat float passes and restraightening until surface is left with a uniform, smooth,
granular texture and complies with ACI 117 tolerances for conventional concrete.

3. Apply float finish to surfaces to receive trowel finish.

4. Do not use steel finishing tools at exterior air entrained slabs. Magnesium floats are
acceptable.

Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or
power-driven trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and
uniform in texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor
coverings.

4. Do not add water to concrete surface.

5 Do not apply hard-troweled finish to concrete, which has a total air content greater than 3
percent.

6. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,

carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155, for a
randomly trafficked floor surface:
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3.1

a. Slabs on Ground:

1) For floor areas less than 10,000SF: Finish and measure surface so gap at
any point between concrete surface and an unleveled, freestanding, 10-ft.-
long straightedge resting on two high spots and placed anywhere on the
surface does not exceed 1/8 inch1/16 inch.

2) For floor areas greater than 10,000SF: Specified overall values of flatness,
Fr 35; and of levelness, FL 25; with minimum local values of flatness, Fr 24;
and of levelness, FL 17.

b. Suspended Slabs:

1) For floor areas less than 10,000 SF: Finish and measure surface so gap at
any point between concrete surface and an unleveled, freestanding, 10-ft.-
long straightedge resting on two high spots and placed anywhere on the
surface does not exceed 1/8 inch1/16 inch.

2) For floor areas greater than 10,000 SF: Specified overall values of flatness,
Fr 35; and of levelness, FL 20; with minimum local values of flatness, Fr 24;
and of levelness, FL 15.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces where ceramic or quarry
tile is to be installed by either thickset or thinset method. While concrete is still plastic, slightly
scarify surface with a fine broom perpendicular to main traffic route.

1. Coordinate required final finish with Architect before application.
2. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and locations
indicated on Drawings.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route.
2. Coordinate required final finish with Architect before application.

MISCELLANEOUS CONCRETE ITEMS

Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place
unless otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.

3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.
Construct concrete bases 4 inches high unless otherwise indicated on Drawings, and
extend base not less than 6 inches in each direction beyond the maximum dimensions of
supported equipment unless otherwise indicated on Drawings, or unless required for
seismic anchor support.

3. Minimum Compressive Strength: 4000 psi at 28 days.

4. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,

install dowel rods on 18-inch centers around the full perimeter of concrete base.
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5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.
6. Prior to pouring concrete, place and secure anchorage devices.
a. Use setting drawings, templates, diagrams, instructions, and directions furnished
with items to be embedded.
b. Cast anchor-bolt insert into bases.
C. Install anchor bolts to elevations required for proper attachment to supported
equipment.
C. Steel Pan Stairs: Provide concrete fill for steel pan stair treads, landings, and associated items.

3.12

C.

1. Cast-in inserts and accessories, as shown on Drawings.
2. Screed, tamp, and trowel finish concrete surfaces.

CONCRETE CURING

Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
1. Comply with ACI 301 and ACI 306.1 for cold weather protection during curing.

2. Comply with ACI 301 and ACI 305.1 for hot-weather protection during curing.

3. Maintain moisture loss no more than 0.2 Ib/sq. ft. x h before and during finishing

operations.

Curing Formed Surfaces: Comply with ACI 308.1 as follows:

1. Cure formed concrete surfaces, including underside of beams, supported slabs, and
other similar surfaces.

2. Cure concrete containing color pigments in accordance with color pigment manufacturer's
instructions.

3. If forms remain during curing period, moist cure after loosening forms.

4. If removing forms before end of curing period, continue curing for remainder of curing

period, as follows:

a. Continuous Fogging: Maintain standing water on concrete surface until final setting
of concrete.

b. Continuous Sprinkling: Maintain concrete surface continuously wet.

C. Absorptive Cover: Pre-dampen absorptive material before application; apply
additional water to absorptive material to maintain concrete surface continuously
wet.

d. Water-Retention Sheeting Materials: Cover exposed concrete surfaces with
sheeting material, taping, or lapping seams.

e. Membrane-Forming Curing Compound: Apply uniformly in continuous operation by

power spray or roller in accordance with manufacturer's written instructions.

1) Recoat areas subject to heavy rainfall within three hours after initial
application.

2) Maintain continuity of coating and repair damage during curing period.

Curing Unformed Surfaces: Comply with ACI 308.1 as follows:

1. Begin curing immediately after finishing concrete.
2. Interior Concrete Floors:
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Floors to Receive Floor Coverings Specified in Other Sections: Contractor has
option of the following:

1)

Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12-inches.
b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with
sides and ends lapped at least 12 inches, and sealed by waterproof tape or
adhesive.

a) Immediately repair any holes or tears during curing period, using
cover material and waterproof tape.
b) Cure for not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b) Continuous water-fog spray.

Floors to Receive Penetrating Liquid Floor Treatments for Polished Treatment:
Contractor has option of the following:

1)

Absorptive Cover: As soon as concrete has sufficient set to permit
application without marring concrete surface, install prewetted absorptive
cover over entire area of floor.

a) Lap edges and ends of absorptive cover not less than 12 inches.
b) Maintain absorptive cover water saturated, and in place, for duration
of curing period, but not less than seven days.

Ponding or Continuous Sprinkling of Water: Maintain concrete surfaces
continuously wet for not less than seven days, utilizing one, or a
combination of, the following:

a) Water.
b) Continuous water-fog spray.

Floors to Receive Curing and Sealing Compound:

Apply uniformly to floors and slabs indicated in a continuous operation by
power spray or roller in accordance with manufacturer's written instructions.
Recoat areas subjected to heavy rainfall within three hours after initial
application.

Repeat process 24 hours later, and apply a second coat. Maintain continuity
of coating, and repair damage during curing period.
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3.13 TOLERANCES
A. Conform to ACI 117.
3.14 JOINT FILLING
A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
1. Defer joint filling until concrete has aged at least one month(s).
2. Do not fill joints until construction traffic has permanently ceased.
B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joints clean and dry.
C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints.
D. Overfill joint, and trim joint filler flush with top of joint after hardening.
3.15 CONCRETE SURFACE REPAIRS
A. Defective Concrete:
1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's
approval.
B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks,
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and
stains and other discolorations that cannot be removed by cleaning.
1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than
1/2 inch in any dimension to solid concrete.
a. Limit cut depth to 3/4 inch.
b. Make edges of cuts perpendicular to concrete surface.
C. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
d. Fill and compact with patching mortar before bonding agent has dried.
e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding
agent.
2. Repair defects on surfaces exposed to view by blending white portland cement and
standard portland cement, so that, when dry, patching mortar matches surrounding color.
a. Patch a test area at inconspicuous locations to verify mixture and color match
before proceeding with patching.
b. Compact mortar in place and strike off slightly higher than surrounding surface.
3. Repair defects on concealed formed surfaces that will affect concrete's durability and
structural performance as determined by Architect.
D. Repairing Unformed Surfaces:
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1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances

specified for each surface.

a. Correct low and high areas.
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped
template.
2. Repair finished surfaces containing surface defects, including spalls, popouts,

honeycombs, rock pockets, crazing, and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

3. After concrete has cured at least 14 days, correct high areas by grinding.

4. Correct localized low areas during, or immediately after, completing surface-finishing
operations by cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.

a. Prepare, mix, and apply repair underlayment and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

b. Feather edges to match adjacent floor elevations.

6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match
adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with
manufacturer's written instructions to produce a smooth, uniform, plane, and level
surface.

7. Repair defective areas, except random cracks and single holes 1 inch or less in diameter,

by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement
with at least a 3/4-inch clearance all around.

b. Dampen concrete surfaces in contact with patching concrete and apply bonding
agent.

C. Mix patching concrete of same materials and mixture as original concrete, except
without coarse aggregate.

d. Place, compact, and finish to blend with adjacent finished concrete.

e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.
a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt,

and loose particles.

Dampen cleaned concrete surfaces and apply bonding agent.
Place patching mortar before bonding agent has dried.
Compact patching mortar and finish to match adjacent concrete.
Keep patched area continuously moist for at least 72 hours.
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E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and

patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's
approval.

3.16 APPLICATION OF LIQUID FLOOR TREATMENTS
A. Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment

in accordance with manufacturer's written instructions.
1) Preparation.

2. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and
complete surface repairs.

3. Clean dirt, dust, oil, grease and other contaminants that interfere with penetration or
performance of specified product from surfaces.

4. Remove remnants of curing compound, bond breaker, and construction laitance prior to

application of densifier. Remove by cleaning and scrubbing in accordance with
manufacturer's instructions.

5. Repair, patch and fill cracks, voids, defects and damaged areas in surface as approved
by the Architect or Owner's Representative. Allow repair materials to cure completely
before application of product.

6. Scrub floor with pre-densifier floor cleaner to remove latent salts.

7. Do not proceed until unsatisfactory conditions have been corrected.

B. Application of Concrete Hardener/Densifier.

1. Apply concrete hardener/densifier to concrete slab. Apply according to manufacturer’s
written instructions and as follows:

a. Remove remnants of bond breakers, curing agents, surface grease and oil and
construction debris. Contact manufacturer for recommended cleaner and cleaning
method.

b. Apply hardener/densifier per manufacturer's recommended application rate to
designated finished floor area, with a low-pressure sprayer fitted with a 0.5 gpm
spray tip.

C. Apply sufficient material to wet the surface without producing puddles. Use a

clean soft-bristle push broom or microfiber pad to spread the hardener/densifier
evenly to achieve uniform wetting. Avoid spreading once drying begins. Surface
should remain wet for 5 to 10 minutes. Avoid over-application. (Scrubbing is not
necessary). Allow treated surface to dry.

d. Once thoroughly dry, concrete may be auto scrubbed, buffed or burnished. Buffing
or burnishing should be performed with the appropriate pad.

C. Application of Interior Concrete Protective Treatment.

1. Application of general purpose, high gloss protective treatment:
a. Apply per manufacturer’s published recommendations to clean, dry slab.
b. Lightly wet a clean microfiber pad with protective treatment and wring out excess,
leaving the pad damp.
C. Working from one control joint to another, apply a light, fine spray of protective

treatment to a small section of the floor using a clean, pump-up sprayer fitted with
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a 0.5 gpm spray tip, at an estimated coverage rate of 2000 to 3000 square feet per
gallon.

d. Using the damp microfiber pad and firm downward pressure, immediately spread
the protective treatment to produce a thin, even coating. Spread the product as far
as possible while maintaining a wet edge. Properly applied, protective treatment
dries quickly. Stop spreading once drying begins. Avoid overlapping.

e. Allow to dry tack free, typically 20 to 60 minutes.

Once dry, high- speed burnish slab surface fitted with manufacturer recommended

burnishing pad to increase gloss and to help the treatment fuse and bond with the

concrete for increased durability and longevity. Surface temperatures immediately
behind the burnisher must achieve 90.5 degrees Fahrenheit. (Burnish between
coats if multiple applications are desired.)

g. Repeat above steps a through g, as necessary for additional applications of
protective treatment, to achieve desired final finish (Maximum 3 coats).

—h

D. Finishing Requirements
1. Appearance:
a. Interior exposed finished slab areas must consist of the following:

1) Slab surface must meet the desired sheen, as discussed in Pre-Installation
meeting and be consistent with approved Mock-up.

2) Slab surface must have a consistent look and exhibit a finish that has no
evidence of streaking or burnish marks.

3) White residue or hazy appearance is not acceptable.

3.17 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform field tests and
inspections and prepare testing and inspection reports.

B. Inspections:

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.
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C. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with
ASTM C 172/C 172M shall be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for
each concrete mixture, testing shall be conducted from at least five randomly
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:
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a. One test at point of placement for each composite sample, but not less than one
test for each day's pour of each concrete mixture.
b. Perform additional tests when concrete consistency appears to change.

3. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete;.

a. One test for each composite sample, but not less than one test for each day's pour
of each concrete mixture.

4, Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F and below or 80 deg F and
above, and one test for each composite sample.

5. Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of two 6-inch by 12-inch or 4-inch by 8-inch
cylinder specimens for each composite sample.

6. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one cylinder of two laboratory-cured specimens at seven days and one set of
two specimens at 28 days. Hold the fourth cylinder for testing at 56 days.

7. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures
for protecting and curing in-place concrete.

8. Strength of each concrete mixture will be satisfactory if every average of any three
consecutive compressive-strength tests equals or exceeds specified compressive
strength, and no compressive-strength test value falls below specified compressive
strength by more than 500 psi if specified compressive strength is 5000 psi, or no
compressive strength test value is less than 10 percent of specified compressive strength
if specified compressive strength is greater than 5000 psi.

9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may
be permitted by Architect but will not be used as sole basis for approval or rejection of
concrete.

10.  Additional Tests:

a. Testing and inspecting agency shall make additional tests of concrete when test
results indicate that slump, air entrainment, compressive strengths, or other
requirements have not been met, as directed by Architect.

b. Testing and inspecting agency may conduct tests to determine adequacy of
concrete by cored cylinders complying with ASTM C42/C42M or by other methods
as directed by Architect.

1) Acceptance criteria for concrete strength shall be in accordance with
ACI 301 section 1.6.6.3.

11.  Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

12.  Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.
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3.18 PROTECTION
A. Protect concrete surfaces as follows:

Protect from petroleum stains.

Diaper hydraulic equipment used over concrete surfaces.

Prohibit vehicles from interior concrete slabs.

Prohibit use of pipe-cutting machinery over concrete surfaces.

Prohibit placement of steel items on concrete surfaces.

Prohibit use of acids or acidic detergents over concrete surfaces.

Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering,
recommended in writing by liquid floor treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete
finish using Floor Slab Protective Covering.

Nogok~wh =

END OF SECTION 033000
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SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

11

A.

1.2

1.3

1.4

15

1.6

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Concrete masonry units.

Mortar and grout.

Steel reinforcing bars.

Masonry-joint reinforcement.
Embedded flashing.

Miscellaneous masonry accessories.
Masonry thermal insulation inserts.

NogakrwdnrE

a. At Contractor’s discretion, CMU wall insulation may be provided by this section or
Section 072119 “Foamed-in-Place Insulation.”

Products Installed but not Furnished under This Section:
1. Steel lintels in unit masonry.

Related Requirements:

1. Section 072119 “Foamed-In-Place Insulation” for spray applied insulation in masonry
assemblies.
DEFINITIONS

CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

List of Materials Used in Constructing Mockups: List generic product names together with
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers,

source of supply, and other information as required to identify materials used. Include mix
proportions for mortar and grout and source of aggregates.
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